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Curtent jutensst in thie pobsonbigg of auiimals by fnsceticledse, is
witespremd, Some studies indieate nvittoal eradication of several
species nareas that have heen teated (Aklerdice and M oosthing-
ton, 195%: Grbuon, 196503, Ovenstonial sepunts edte dead or dying
frons, rtles, il siahes (Fergason, 19683), Gowdey et al, (1952)
showed that injection ol uldrin inte frogs produeed nensologie dys-
pametion. Faidemann and Newnann (1900) demonstated the tos-
ivity ol halogenated hydrocachons for the frvie of towds,  Boyd
of gl (19063) and Vinsow of ¢, (JU63) vwsed the log o deterbne
Iiul- possthifity of thie develupient of crosseresistiuniee to fuseeti-
ciddes,

The present sty s coneerned with the pathogendelty of sev-
cral widvly wsed Tadogenated hydiocnbon inseeticides Tos frogs
fersed fn sueh soutions, The londe doses experbnentally Jonnd
may thos be available Tor any fitore comparison with dosages to
which s niay becone exposed by nahial habitats as Laekds sl

ponds or n laboratory agquaris containing water Trom imaniedpal
reservolrs,

Marrntats axs Menons

Crossly healthy grass Trogs (Reng pipiens ). all about 3te fnches
hoagg ndd 683 g, I weight, were boladed several diys tor sumifess
tations of qus ltent diseases 10 ms sueh signs appeared, they were
plaved at 235°C, fn loosely conkestoppered, oneegatlon glass bottles, -
vach containing 200 ce. of a specifle coneentration of an fuseetieide
tn distilled water. There was only one frog per cantaiier, wd ™77
el mdd was fed Bon separate ok befie and during the
eaperimental period, The eaperiment st cuch concentration wis
arbitrnrily terminated at 50 days, onfess death intervened as it did
tn bigher concentrtions. Controls were s in distilled water, Al
sulitfons were changed daidly wnd thefe plls were tken with o -
Becknim pll meter, :

Seven refuted  hndogenated by drocushons were used:  akdrin,
benzene hesucldoride (BUHCY, chlordine,  dieldrin, endein, me-
thusyehilog, aod toxuplicne -

After 300 days, or else suoner o moribael animals, the frogs
wore sucrificed, Prdor to cttbmsin with ether, cardiae aml res-
pirtory qates were detersbed, Total red aud white blood eell
coutits and differeatiad white cell comnls were madse by rontine
methuds,  Neural offects examined throughont  the experimentul
period ycluded aetivity, pasture, bremors, asd commlsions,  Di.

i)



16t - ‘ HERPETOLOGICA Yol 20. No. 3

gc\ll\u v[fuus Imlmlw.l “sullvation” und vomiting.  Changes in skin

ccolur were nuted, Neeropsy observations were linfted to the siz

- el eolor of the liver ated the presence of nypesemic wnd petechiad

\p'll\ on the lnng\ antd inlustines,

LExrimst \ I‘\l. I).\ r'A

: :\ll numeriend dat of frogs adapted o a temperatiire of 25°C,
are sommartzed in “Fable 1,

Frogs fmtnersed i the highest concentrations used of aldrin,

*Cehlordanes dicldrin, and endrin solutions chunged skin' color and
. became grayish, The skin of frogs in BHC changed o o blackish.
csreen, The frogs o methosyehlor and toxaphictie showed wo dis.

- tnet color, changes,: The reasins for these tliﬂvrcul mulnnnplmrv

veactions nre lacking,
Ihe avernge cardine and respiratosy rates deereased in all frogs

in the toxie concentrations wnd ardhythiins were ocensiondly pro-

. duced upon prolonged fmmension, The rates were less murkedly

.. affected I the more dilute solutions, _ ,
. Neuromuseular changes were chareteristieatly produced in the

loxie concentrations of all the Inseeticlde soltstions bt were most
noticenble i aldrin, chlordune, dieldein, . endring and tosuphene,

The frogs I these particulae solutions thrashed about excessively
- Tunid heenme abronindly reactive to stiniulation, This bebitvlor pers”
" sisted. Ocenstonal course tremors were observed, and al nbout 20
“days many Trogs displiyed “estensor rgidity. During the fourth

- week, severad frogs hud repeated convulsions; Frogs which he-

Swhich condition they made feeble bt unsuccessful attempts to

P W T PP

came moribund always “exhibted spustic estensor paralysis, in
ri{,ht themselves from almorimal postures,

mals, often to sueh i ostent- that ‘the solutions hecame frothy.

These signs never ocenreed in e more diliste, nonlethol salntions.’

“The frogs Inmersed in-the toxle concentrations of BIC were
affected differently,. They ‘were lethargie abd made Hitle or 1o
utlempt to escupe handling, They malntained the capaelty to right
themselves. “Pheir Tind Timbs were flexed 'and held so close to the
body that the profile helght of stu.ll woimals was deereased, Three
of 20 frogs held In_prolonged lmuwniun I 17 papan. of . BEHC had

exteriorized the stomuch hy violent \umilmb el twu others had -,

A

clonel profapse. ' 5 iy

Of 20 frogs immersed-{n lmiu muwnlmllum uf tmtlm\\'chlur.
five frogs died amd these five It exhibited newromusculivr -and
behavioral patterns similar to those of frogs immersed in the other
sulutions exeept BELC, - The susviving 153 appeared to be free from
any gross neuromuseular disorder,

L]

“Taxeessive “salivation™ wlmost always oceurred in the spastie ant- == -~

- ereg
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The total eevthroeyte count of Trogs deereased in the Dighest
cancentiatios of b solutions wseed, exeept toxaphene, - the
higher concentrutions of ln\uplwuv. the erythroeyte congt - e
crensed, “The ol Jeweneyte count deervased lu the I|I;.||v\l cole
centratton of all solutioss,

‘Mhe differentin white count fncicated that the frops seacted
by wn dnerease i the vamber of cosinophifes, T most cases (e

‘ costnophilin was east marked I the most concentrated solitions,

Thie wamoeytes i many istinees showed a slight tendeney ' to vise

~ I (e most concentrated salutions, decreasing in the difuted solie

toms. “The newtrophiles decreasedd fn the more dikite solution,
The lympliseytes were essentially unchanged o the coneentrated

“solutions eseept for a narked depression with endebn, ot there

Wit always o lynplioeytosts i the dilute solutions,
x\l'Lrﬂph\' abaervations revealed no gross clanges in the Imu,-.

' uf any of tse animls, *Petechine ueenrrad® oecnstonnlly” along the
. Intestines of Trogs in all the Isseetielde solotfons, “The frogs In 11C
-tk Tid enlurged and hyperemie hearts. The frogs fn all other solu-

tions typhently hind smaller than nonaad hearts, which in muany
cases wppenced pule and ischiembe, Phe antmals in BHC appeared
to have enlurged livers, olive to vellowish in color, ‘The animals in

. ull ullu-r \ululinn\ haed fivers \\hich were deep hluv-thLL in eolor,

I)lsc.uwu\

The thnritmtcd hydracarbons as ¢ generle granp lor the must
et appear to exert sttlar effects on the adultgrass frog, The |

Z.-'-musl widely asedd member o the group, DT, was not ineludicd
- here beease there are coghate studies available (Brown, 1951),
s =TT prosent stady is one of chrose toxteity, althongh the resid-

wal nctlons (fe., pvrsl\tuncu of nctivity) of the drugs used are ot

cequals Thus, aldhin evaporates readily and its residual toxieity is
~ shutter than that of the other nseeticides used, o wnvml liow-

ever, the 30y periotd chosen reveals any pathology llml is stowly -

. expressed by the test aninwl,

A compitrison of the present data \\illt litersture npnrts e
cates Ut frogs are mueh more resistant Ui are fish to poisaising

- by the hatogenated hydrocarlon fnsecticides, ((‘1ul|lin o al. 1D,

Fendesson ef al., 10350, Bennelt - 1462),

There do not seem to be reports elsewhere imllmlhu. puthny'n-
feity of the halogenated fnseeticides to adult frogs living in naturad
waters contalning ordinary ranoff. quantities of these dengs,: The,
avallable information abont the-known concentrations of the halo.

- genated inseetletdes i surface waters is fragmentary (Middicton

and Lichtenbergt, 1960) and sugeests wide vaefations, It therelore
cant . he stwed with any certainty Feom the present data that the
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cuneentritions of  hatogenated  hydvocebons I satoral habitats
sueh as flebds wndd streams are at a pathogente level for Trogs, The
profubsility of fuercashug duager, bowever, caninat e dismissed,
There I more speetlte information Tor aerind spravs, which wee
stated to have produced ijury o rogs (Cottam, 1918; Pergason,
063), Actually, the Told conditions may be mueh nore severe
tiage these of the present Tnboratory shidy, sinee in the tormer e
fnsveticldes are repetitively intradueed whereas in the fatter they
were tiodueed at the stint and allowed to deeay,

In tevns of apparent comparutive lethality of stimilar doses
upon frogs, the deseending order of effectiveness Is endebn, diels
dein, aldrin, ehlordane, tosapheae, methosyehbor, and BHC, Hene

R

e

TT LT T gt 1 b e
B e L L,

3 cerson e al, (1959) listed w somewhat stilar order in mifnows,
e with endrin most ¢Heetive wmcl, BHC least offeetive, although
‘ Young andd Nicholson (1951) constdered toxaphene as beiig the
8 nost losie halogested doseetieide for fish,” 7 7 00
M Fhe nengal stgns observed are similar o these ceparted Tog Tish

(Dondorolf ¢t el., 1933), Tor rabbits used in an” Imersion: sty
(Jolmsom e al., 1953), for eats ( Lelmun, 1949), Ffor eldeks (Shers
man et ol 1453), and for cattle awml sheep - (ieo, 49615, The
reasote Tor the dissimiar helinvior with BUHG are obseure and oy
D ~ b related W the possibility that this compound dovs not ael s an
st untichwlinesterase agemt as do e other halogenated nsedicides ~
w5 {(Guwdey et b 1052), BHC did fnduee gastrodutesting? dvsfones
S tion sinee oo Tew frags there swas vomiting or doaeal prolapse,
o The necropsy Tindings indieate liver fuvolvement. Several ge-
o ports (A et all, 1952, Smbrose ef af , 1933) provide evidenee
oottt chronle exposure o e Jadogented  inseetleides produees

: = coody swelling wind centrolobulur hepatie cell enlargenent. .

o Dot T heast was. pale following imanersion o all e fuseetieides -
exeept BIHG, “Sinee these ecompounds are parasyimspathomimelic
{Metealf, -10535), the vasoconstriction of the coronary vessels that

~osuely drugs ean produce may eaplain the hloodless appearanee and
U varlably decrensed heart mtes following prolenged inanersion.

2 The eause of the cardine ardlwtdunty in some frogs is obseure, . -

' The respiratory tules of anbals ‘of muny species which have
been poisaned by - inseclicides are wsually. elevated  (Anonymous
Bublication, 1952) ‘and the resulthig spusms canse’ death by respi- =~
ratory fuilure. Mooy of the frogs in the present study haed passed

- twough prolonged hyperactivity and were eventually severely de-
< pressed, the Towered respirtory rates seflecting this conditboir,

cen e The Terature Is sparse: coneerning the henatologie effects of o
Lo insceticides, Dulinds ¢f el (1939) stated that there are no changes
G i blood ounts in i, with the fmplication that routine blood 1,
S  andysisT s of noCvatue in dinguosis, On the contearey, Sanchez-n

- Medul ef al. (1963) stated that the. hemtologie effeets ofthe .
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seeticldes upon man are not sffictently recognized and thid some
of these drugs oy produce an aplustie unemda, . Spocies differ
cuces shiould also be comidered. Nohanme- (19680) sprayed rats
dally Tor three months with halogenated hydroearbon insecticides,
following which the anbmals developed o mild ancmtn, In the
_ present study with frogs, a shnflar depression of the total erythro-
R eyte comnt ocenered in the s coneentrations of ull solutions
LT exeept tosuphene (uwmd w depression was foned in e dilute solu.
S o thns of that drog). The higher concentrations of tosaphene may
o have stimulated the bone marcow:,
o C- 7 The totad leneoeyte connts were alt depressed, exeept in e
—most dilute solation of ehlorduie used, “The decereased counts were
o fond 10 oeeur concomitantly with marked phvsieal detetfosation
B - ul the frog and Doth effeets are apparently the results of polsuning,
oo 0 T DaBods o al. (1959) Tonad no pronotinced trend in the differential
ST whilte eell count i man. No pronounced o consistent trend seems
Ve o be evident Tor the Trog, either. .
o L Toaleitios are uot o resoltUof e moderatoly acid pll's of the
Al © 7 solutions sinee dmmersion in distilled water of pit 5,65 produced
o oo symptomatelogy ((Table 1), :

- SUAAMALY

Frogs Tnmersee Jor lowg periods in commonly used lnlogenated
ydrocarhon fnseeticide solutions suffered il effects in coneentme.
tions that In most cases wore less han 1 pagpan. Morbidity or death
B oceurred ot or above certain concentrations, “The pathologle signs
.o included changes tn the color of the skin, digestive upsets, postural

o defeets, lethargy, convulsions, und depression of the otal red and
. white eell counts, Lo ‘
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